Hyperexcitability of motoneurons is one potential contributing mechanism towards muscle spasticity in stroke. We quantified the reflex latency of single motor units evoked from a precisely controlled tendon tap on the biceps muscle, as an estimate of motoneuron hyperexcitability. The latency of the unitary discharge was systematically shorter in the spastic muscle compared with the contralateral muscle.
h i g h l i g h t s
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a b s t r a c t
Objective: Muscle spasticity is one of the major impairments that limits recovery in hemispheric stroke survivors. One potential contributing mechanism is hyperexcitability of motoneurons. Previously, the response latency of the surface electromyogram (EMG) record evoked by joint rotation has been used to characterize motoneuron excitability. Given the limitations of this method, the objective of the current study was to reexamine the excitability of motoneurons in chronic stroke survivors by estimating reflex latency using single motor unit discharge. Methods: We quantified the excitability of spastic motoneurons using the response latency of a single motor unit discharge elicited by a position controlled tap on the biceps brachii tendon. We applied tendon taps of different amplitudes on the biceps tendons of both arms of the stroke survivors. Unitary reflex responses were recorded using intramuscular EMG recordings. Results: Our results showed that the latency of unitary discharge was systematically shorter in the spastic muscle compared with the contralateral muscle, and this effect was consistent across multiple tap amplitudes. Conclusions: This method allowed us to quantify latencies more accurately, potentially enabling a more rigorous analysis of contributing mechanisms. Significance: The findings provide evidence supporting a contribution of hyperexcitable motoneurons to muscle spasticity. Ó 2014 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Spasticity, affecting up to 43% of chronic stroke survivors (Wissel et al., 2013) , is diagnosed clinically as muscular hypertonia, coupled with other reflex disturbances. This hypertonia is defined as a velocity-dependent resistance to stretching due to exaggerated reflex responses (Lance, 1980) . There are also concurrent mechanical changes of the muscular-tendon complex, which also contribute to increased muscle tone. Although spasticity can sometimes be beneficial for certain functional movements (e.g., making locomotion and body weight support possible), it is still a major neurological impairment that frequently limits motor functions of many stroke survivors. For example, it can lead to abnormal muscle activation patterns and to disabling body and joint postures in both upper and lower extremities (Knutsson et al., 1979 (Knutsson et al., , 1980  
